(19) 



J) 



(12) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets (11) E P 0 726 598 A1 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

14.08.1996 Bulletin 1996/33 


(51) Int. CI. 6 : H01L 21/56 


(21) Application number: 96200045.1 




(22) Date of filing: 10.01 .1996 




(84) Designated Contracting States: 
DE FR GB IT NL 


• Peters, Hendrikus J. B. 
NL-6942 GP Didam (NL) 


(30) Priority: 09.02.1995 NL 9500238 

(71) Applicant: Fico B.V. 
NL-6942 PZ Didam (NL) 

(72) Inventors: 

• Peters, Gerardus F.W. 
NL-6924 SC Loo (NL) 


(74) Representative: Schumann, Bernard Herman 
Johan 

Arnold & Siedsma, 

Advocaten en Octrooigemachtigden, 

Sweelinckplein 1 

2517 GK DenHaag (NL) 



(54) Moulding apparatus with compensation element 



(57) The invention relates to a moulding apparatus 
for moulding a chip on a flat carrier (4), comprising a 
mould formed by two mould parts (2,3) which are mov- 
able relative to each other and between which the car- 
rier (4) can be received, the one mould part (3) of which 
is provided with a mould cavity against the peripheral 
edges of which the carrier (4) can be pressed, and 
means for exerting pressure in at least one cavity for 



moulding material arranged in the mould and connected 
to the mould cavity by means of a runner, wherein at 
least one compensation element (11) is arranged 
whereby in the closed position of the mould parts one 
side of the carrier (4) is held sealingly against the 
peripheral edge of the mould cavity. 
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Fig. 1 shows a moulding apparatus 1 in which a car- 
rier 4 is received between two mould parts 2, 3, on 
which carrier is arranged a chip for moulding (not shown 
in this figure). In the upper mould part 3 is arranged a 
mould cavity 5 in which a covering element 9 can be s 
arranged through a runner 8 by exerting pressure on 
moulding material 7 using a plunger 6. In order to pre- 
vent moulding material 7 leaking to the outside at a part- 
ing 10 between the mould parts 2, 3, the mould halves 
2, 3 must connect together precisely. For this purpose w 
the mould parts 2, 3 are pressed against each other 
with a predetermined force F. To now also ensure that 
the carrier 4 is enclosed non-movably between the 
mould parts 2, 3, i.e irrespective of differences in thick- 
ness of the carrier 4, a compensation element in the 15 
form of a spring ring 1 1 is arranged in the lower mould 
part 2. This spring ring 1 1 presses the carrier 4 against 
a peripheral edge 12 of the upper mould part 3. 

Fig. 2 shows an alternative moulding apparatus 13 
in which a lower mould part 1 4 is provided with a mould 20 
cavity 15 and, communicating therewith, a runner 16 
which is then connected to a supply device 17 for 
moulding material. An upper mould part 18 comprises 
two segments 19. 20 movable relative to each other. 
The segments 1 9, 20 are mutually connected with inter- 2s 
posing of springs 21 . The mould parts 14, 18 close pre- 
cisely onto each other close to the supply device 17 
irrespective of the thickness of a carrier 22. The force 
exerted on the carrier 22 by the segment 20 as accord- 
ing to arrows P depends on the spring constants of the 30 
springs 21. The springs 21 thus determine with what 
force the carrier 22 is pressed against the lower mould 
part 14, without this having to depend on the thickness 
of the carrier 22, wherein the thickness of the carrier 22 
also has no influence on the connection of the mould 35 
parts 14, 18 close to the supply device 17 for moulding 
material. 

Fig. 3 shows a moulding apparatus 23, wherein as 
according to the previous figure a mould cavity 15 is 
arranged in the lower mould part 1 4, against the periph- 40 
eral edges 24 of which cavity is pressed a carrier 22. 
Between the carrier 22 and an upper mould part 25 a 
layer of resilient material 26 is arranged. The layer of 
resilient material 26 herein forms the above mentioned 
compensation element for differences in thickness of 45 
the carrier 22. The layer of resilient material 26 can 
therein be fixedly connected to the upper mould part 25, 
can be arranged separately between the earner 22 and 
the upper mould part 25 or can be fixed to the carrier 22 
as shown in fig. 4. so 

A carrier 27 shown in fig. 4 is provided on the side 
remote from the chip for moulding with a releasable 
layer of resilient material 26. The layer of resilient mate- 
rial 26 must be removable after the moulding operation 
since the layer 26 covers contact points 28 which are of ss 
great importance for later operation of the moulded 
chip. An additional advantage of this embodiment is that 
the contact points 28 are protected by the layer of resil- 
ient material 26 during the moulding operation. 



Fig. 5 shows a moulding apparatus 29 similar to the 
moulding apparatus 13 shown in fig. 2, wherein the 
upper mould part 18 comprises a number of segments 
30, 31 which are all connected to a central holding plate 
34 with interposing of springs 32, 33. 

Fig. 6 shows a moulding apparatus 35. of which a 
segment 36 is connected to a holding plate 34 with 
interposing of a clamping device 37. The segment 36 is 
urged further downward relative to holding plate 34 by 
displacing a beam 38 as according to arrow T. Depend- 
ing on the force exerted in the direction of arrow T. it is 
possible to vary the force which segment 36 exerts on 
carrier 22. The embodiment of the beam 38 shown here 
has of course many alternatives. A wedge-shaped ele- 
ment can be envisaged here for instance. With this pre- 
ferred embodiment it is also possible to move mould 
part 14 and segment 19 to within a short distance of 
each other in order to effect the definitive connection of 
segment 19 to mould part 14 after the segment 36 has 
already been brought into contact with carrier 26. 

Fig. 7 finally shows a moulding apparatus 39 
wherein a segment 40 forms part of an upper mould 
part 41. The segment 40 has a form such that it only 
engages the carrier 22 along one edge. This prevents 
the clamping force on the edge of the carrier 22 becom- 
ing too great in the case of a relatively thick carrier 22. A 
middle segment 42 fixedly connected to holding plate 
34 exerts a pressure which is not dependent on the 
thickness of carrier 22. However, in the region where the 
middle segment 42 exerts pressure on carrier 22 the lat- 
ter is less sensitive and can thus withstand a greater 
clamping force here. The advantage of this embodiment 
is that the pressure exerted by the moulding material 
has less influence on the pressure exerted by the seg- 
ment 40. 

Claims 

1. Moulding apparatus for moulding a chip on a flat 
carrier, comprising a mould formed by two mould 
parts which are movable relative to each other and 
between which the carrier can be received, the one 
mould part of which is provided with a mould cavity 
against the peripheral edges of which the carrier 
can be pressed, and means for exerting pressure in 
at least one cavity for moulding material arranged in 
the mould and connected to the mould cavity by 
means of a runner, wherein at least one compensa- 
tion element is arranged whereby in the closed 
position of the mould parts one side of the carrier is 
held sealingly against the peripheral edge of the 
mould cavity. 

2. Moulding apparatus as claimed in claim 1 . charac- 
terized in that in the closed position the mould 
parts are urged against each other under a prede- 
termined force. 
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